SUMMARY Re-examination of eight patients in whom bulbar trigeminal tractotomy had been performed 13 to 15 years previously showed that four had no complaints, and the other four had only very slight complaints about pain. In two patients a Spiller-Frazier operation had been performed after tractotomy, in two patients exairesis of the infraorbital or supraorbital nerve had been done. As bulbar trigeminal tractotomy is a major operation and the risk of recurrence is substantial, the indications for this type of operation have to remain very restricted. Theories to explain the recovery of sensation are discussed. It is possible that regeneration of transected fibres is responsible for the loss of analgesia.
It has long been known that lesions of the descending trigeminal tract, the fibres of which are mostly thin, interfere with the conduction of pain and temperature impulses from the face. On this basis Sjbqvist (1938) introduced severing the spinal trigeminal tract at the level of the obex as a treatment for trigeminal neuralgia. Though the theoretical basis of this operation seemed plausible, the results were often unsatisfactory and today there are only a few indications for it. This operation was performed in the neurosurgical department (Dr. S. A. de Lange, neurosurgeon) of the former Westerziekenhuis in about 25 patients during the years 1953 to 1957. In these patients the spinal trigeminal tract was incised at the level of the obex. Eight of them could be traced for re-examination in the years 1968 to 1969. The majority of the patients had died in the intervening years, as most of them were elderly people or patients on whom this operation had been done for carcinoma of the maxillary sinus.
The Table summarizes the data of these patients and the findings on re-examination. COMMENT In five of these eight cases the corneal reflexes were equal; in one case the corneal reflex was clearly diminished, in two other cases the comeal reflex was slightly diminished on the operated side. It is difficult to assess the disturbances of sensation, as in several of these patients other procedures to relieve the pain had been performed before and after the tractotomy. It became clear, however, that the disturbances of pain sensation were most pronounced, whereas the temperature sense was less disturbed. This is in accordance with the findings of Weinberger and Grant (1942) . It is assumed that conduction of thermal impulses is related to a more rostral part of the spinal trigerminal tract than that of pain (Smyth, 1939) . Touch was less affected than the sense of pain, but more than the sensation for temperature. In cases 1 and 4, where there were no complaints of pain, the sensation of the face was perfectly normal. It must, however, be noted that a short time after the operation the sensation of the face was only slightly diminished. In these cases relief of pain had no relation to the degree of postoperative analgesia. The same holds true for Kirschner's electrocoagulation of the Gasserian ganglion.
Persistence of trigeminal neuralgia with complete facial anaesthesia has been noted (Dereymaeker, Dieu, and Spitaels, 1954; Klar, 1960) , but relief of pain with only a slight hypaesthesia of the face has been seen as well (Thiry, 1962 (Windle, 1926; Ramon y Cajal, 1952; Brodal, 1969) . If the main sensory nucleus is responsible for the conduction of touch impulses, it is conceivable that recovery of sensation implies a reinstallation of conduction. Collaterals of these ascending fibres terminate in the rostral part of the substantia gelatinosa. A take-over of conduction of pain and temperature impulses by other fibre systems might be possible from an anatomical point of view. In the spinal cord loss of analgesia is seen more often after unilateral than after bilateral cordotomy (Foerster and Gagel, 1932) . In unilateral cordotomy recovery of the pain sensation may be due to ipsilateral axons ascending in the homolateral spinothalamic tract. Electric stimulation of the exposed anterolateral column evoked ipsilateral sensations in 12% of the patients examined and bilateral sensations in 6% (White and Sweet, 1969) .
However, recovery of pain sensation, though less complete, has also been observed in bilateral cordotomy. According to Foerster and Gagel (1932) , other fibre systems of the spinal cord-for example, the posterior columns-may conduct pain sensations. In Noordenbos's view (1959 Noordenbos's view ( , 1962 recurrence of pain after anterolateral cordotomy is due to a relay of impulses via a slowly conducting, multisynaptic afferent system in the spinal cord, no longer inhibited by the severed fast fibres of the anterolateral tract. There exists ample experimental evidence that pain impulses may travel via fibres which cross and recross in the spinal cord (Karplus and Kreidl, 1925) .
With regard to the second possibility, regeneration in the central nervous system-for example, the spinal cord-has been demonstrated in lower vertebrates and in some mammals. In man, however, the possibility of regeneration remains controversial. The presence of bundles of myelinated fibres in the spinal cords of patients with a chronic cord diseasefor example, syringomyelia, tabes dorsalis, and cord compression-has long been known. These so-called aberrant nerve fibre bundles are considered to be a sign of regeneration by many authors. Druckman and Mair (1953) saw these in the spinal cord of patients with compression by a cervical disc, by a myeloma, and in syringomyelia. Stenvers (1959) observed these fibres in a case of chronic diabetic 'myelopathy' caused by thrombosis of the anterior spinal artery. Hughes and Brownell (1963) saw these aberrant nerve fibres in nine cases of chronic spinal cord disease. In their opinion, they arise from posterior roots and are proliferations of severed axons. According to these authors, this proliferation has no useful purpose, the more so as there was no evidence of regeneration of long intraspinal nerve fibres. Aberrant nerve fibres could be produced by experimental compression of the spinal cord in rats and kittens (Duncan, 1955) .
Recurrence of trigeminal neuralgia after tractotomy is in Kunc's opinion (1970) account of a tumour of the base of the skull on the right side, causing intractable pain. On 11 April trigeminal tractotomy was performed (Dr. M. de Grood, neurosurgeon); the right spinal tract was incised to a depth of 4 mm, and the posterior roots of C2 and C3 spinal nerves were sectioned on the same side. After the operation there was an analgesia of the right side of the face and in the dermatomes C2 and C3 on the right. Furthermore, the left arm and left leg were analgesic, whereas touch was normal. During the following months the patient was free of pain and he died eight months after the operation. In this period the area of analgesia remained unchanged. Microscopy of the medulla oblongata revealed the necrotic area of the spinal trigeminal tract on the right side in which some isolated bundles of nerve fibres could be seen (Figs. 1 and 2 ). They were very suggestive of regenerated fibres.
As the Gasserian ganglion may be considered as the homologue of a spinal ganglion, it is quite conceivable that the isolated bundles of nerve fibres arise from severed axons in accordance with the view of Hughes and Brownell (1963) . Recovery of sensation after tractotomy was not seen by Kunc (1970) . This is contrary to our cases 1 and 4. though in these cases the disturbances of sensation after operation were only slight. None of these patients (White and Sweet, 1955 
